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Abstract of JP4254574 

PURPOSEiTo develop a steel member excellent in wear resistance by highly carburizing a Cr-contg. 
steel member, intemally oxidizing the Cr in the outermost surface, then carburizing and hardening or 
carbonitriding and hardening the member and further sulfurizing the member. CONSTITUTIONiThe 
base material of a low-alloy steel contg.. by weight. 0.5-2.5% Cr and 0.1-0.3% C is highly carburized to 
intemally oxidize the Cr in the outermost surface of the steel member, then carburized and hardened in 
a low-carbon- potential atmosphere or carbonitrided and hardened to form a metal carbide 
unprecipitated layer having 2-10mum thickness due to the formation of the solid soln. of the metal 
carbide, and a metal carbide precipitated layer is formed in the layer directly thereunder. The member 
is then sulfurized at low temp, to form a sulfurized layer having 2-10mum thickness within the depth of 
the metal carbide unprecipitated layer. A steel material excellent in initial fitness and wear resistance is 
obtained in this way. 
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^ic±£^^«5ic«rmff©fl!£©«Bisi^ic sm^&^m^-r^ct'&mmfr^. 
»mmiims5i-stii>^'5\zmsmmt:m-::t^mit [ooo7i 

•r*iB*«tt©finfc«is<j®sis:&& [Rii*«?9i-r-5fc«6©#&] ^ft4fe*«f 

«. *-d?>*5^>5/v;k©«v»»Ha-CSIKttA*i« ^, ««BK»«sn«SliSSl^fc:K'fl:«S«ffflS*»: 

mi<^fi&mpi\tmms*m^-sni^iizmiifm'&ii& [ooos] ji^fsmtziimmt\t, smmmnfima:^ 

mmommttsim] [0009] ^s^it^s^miz^i^mmKosm^mu. c 

[0 0 0 1] r i-^m-r^mmtizisimmmmmmsm^i&vx. m 

l:(rani:Hj»$&1£©ffn:/bS^Anffiffi«©Sji^& ©|g^«5^«tti)ffiST©^^«rmJa^^^l£L/. ^(c 

fcH-r«. ±Si^fl:«&*efta«©i!ss®«ffii^fcs«s*«jgj«sti 

[ia^©e^] Hfiii6tt&«i-«^iiiffifis&i9 i»irj;««ffi«t©fiij§;&j£»v simnzmmmsmi. 

*a«ffl««^tfeviTtt, ±iBs**a^jSftAn*ft §^fliAn«L<tts^sfl:stAn*jibT±Ejn«j« 

lc±0S8fcUT^fc*t. itt^. x>>?>©KHl*ft:*5J: ©S«ffi©^fli<»©H»ft:lrJ:S^fl:<»*«raSt. Ji 

)^3$«l©<ifi/jNMfl:ICft:oT, «7C©AlfS3H»»!ti:6 ©^^«l5^«tililifiT©^'fi::««fmB2:&}gJKU. ^IC 

i; y^>if't>mti^mi)^mm\zu-:>x^rco J:E^ft:fe*«f ffl*®sis ®«eHi*gfcg«ft®«j»j«sn 

[0 0 0 3] «^j^An«®w»«tt:fe<fct;wtfyf^> s±3»cs«Esaas!rrj:t^&ifatr-5. 

iftti£lR]±S-&«»ctt, S^SKg8fc^fl;«)Sl^-»c*f [0 0 10] ■r;a:t)^*|g?q©:&j*K, «iif8i5fc^fl;4& 

m ifcJ: 0. SWtB • ^)^«S-frfcS^jftAn<Hfc*<r»T» «*ffifc» 

IC, ■€-®t)clfcfi$iSJl5«>SCt*ttS6TfeSC:t*s»& ^Sn5afiS^©aiS£t±©^fl:!6*«fUlS*»^A^U 

An-r<&:&ttSSSgUTtv* (i*WiF2-34766<*^ [0 0 11] lDfl!;^i;*ttlCiiUT»*UV>SSft«©ag 

ffi) . 3tt2~l O/tB-CfeS. a?S2/ima±T?aj«i*:U*<* 

[0 0 0 4] fflffi«©«ffi©fflM;a:D»it©e^ lSl±*tfli^T€ra*x, 1 0 /im*jaA«t^®«« 

©<t 5ja:»^«tt3S:s*a© 1 •Dtvximmmkm'S: r^mmmtzm&vx, «^fc«*«rfliji©a!att3 ~ 1 

&«t»S. w©SfiSMS»i8l9!^«tS^MAnfil©M [0 0 12] ^^«bi&«fai • :$>it^-&-&5^«gAtl«tc 

SIU&ft^^eftT»«:/b«, SJfiS$©ffiTdt;&<. «v^T. fiSiEii:^fl:4Dj^«fUlJi%)g|i^<&;er£&© 1 
aa5J:Dg^«IAti»!Kt)afflanT«'i*. Sl«!K:S^®K:Kft:«®S*:3<^JS:<riJ:tT» 

[0 0 0 5] 50 i>. z.n\zumam<oc r sj*iffie<i;a«T. ^flsft© 



il^]Sl|B|$®IH^. 
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[0 0 13] *5E?BC:feV>Tffll>Cnsfflffi«ttCr-& 
CO 0 1 4] C r : 0.5-2.5% «llAnttlRl±7Clt|-r 

% % ^ ^ t> (c^'fbtt^j^Tc^T^^A^ eo. 5%£(±ie^s 
[0 0 15] c : 0.1-0.3% mM^fx><omi^vi. 

«-rSfc«)fc0.1%£t±<&ST*0, 0.3JK *jB^«t 

[0 0 16] Si: 0.05-1.0% ^^^ISOlftMn^ 

±©fc8e)0.05%K±^JSTfe**t. Kft;«J^«lRl«J5l 

[0 0 17] Mn : 1.3-1.8% SfeAnttlSliTC^T? 

*D0.3%et±i£5.S-e*S*^ 1.8%«eA.5i:fi*Antt 
jfl:^ t ;a: S 1 1 1> lc«?B!Ht**»<fct- S ©t?» S K Jft 

[0 0 1 81 P : 5R[«4*nr»«&». 0.030%filTt 

[0 0 19] S : ^l^iW'ftTJ&Sfc*, 0.030%«"Ft 

[0 0 2 0] Nl : j£{«fcJ*;i;T2.5%«T JlXntt 

2.5%SiB^St^©36**tffif|iLS2ltt**iit)n 

[0 0 2 1] Mo : jeiSfc^i;T0.8%KT ^feAtltt 
|p)±7c*-ca&s>it. o.8%«iait-5t-€-oSi**tia»iL 

[0 0 2 2] 

[0 0 2 3] *-r. C r *^5rrS9!ffi«*-t-©«M^ 

iiisgi?»t 1 %£(±(:;&:s<fc'3icSBST 1 {zxmmmmm 
jfe©?&^xs-c. Si«s«©^ffi®s*ifii±a-&-5& 

J&lc«2JS;&fi®slft«»©«Tta*t#6ti;fS:Vi©-C> *ffi^ 

sisatfts 1 %£(±icT2£>s«t«<&. ^a^^a 

J[At 3 % ^jS^s ^. ^^©«rmJB«t)i«)tr AoTM 

*t*UT*«tt*taton-5©-c, ^iiiMi!i«jt»3%e( 
[0 0 2 4] mmmskmmmkm^mLr:i», z:<omm 
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«SAi ^Sg^J;0T©SSlc;a.5J:5ICf&«lbT. S 

c:t*i«F*UK «fffi-r«^ft«»©fijWB«*T? 
3%*tS|-C*2.tHv860 Bi±©*H®s*»#enf» 
3 0%Sia^«)t«H4dtffiT"r-5©T. KfljflgrOSBH 
W^T3~3 0%*W*l/<. 5~2 0%*tJ;D»*L 

ufc*«oT, c©j:aift«eta©«««ft»*t«f 

[0 0 2 5] J)s:JC0.5~1.0%O;i!j— :ip>3}?x>v'^;l/ 

(KT rcpj tii?^ izxs msifkf\r^Ai^mj^<D 

iE»T*^t>Ai««/StJ:»3BViT2ui:» Ai 3EI8j«© 

mmxifi-::>A, m&^H DfiViT 2 b tC^ftSii-TK 

fi^fc^v «IS#©iaS*tA.jS(<fcDie5<;a:Bi^ 
fb'^ttHSU A>jSCJ:r)fi<;*^t^jb'»*t«fffl-rs 
*». «8S«©jaag*Ai;iSi©itt»T?*»t?A.;SJ;Dil5tiT 

UTSSf^). J>:fcJ:®»!S5«©iaj!SA);fit©ja»'C 
7>i-X)Ai;SCJ:r)fiViT2bfc-rSi:v Mft;'»HWW^ir 

[0 0 2 6] ;i©^fl:fft»«fl:i!ia!©«^©CP*n.o 
::©»^fii»«ifl:j&i!{c7v>T», mmi<otmsmm 

[0 0 2 7] ^fcfc, c:©J:5&K<b'»««fl:iaa*ffft 
ofcjRffilJ*. M]S©B^3K»«S^ilftTlKT©ia 

il©j!l£An©&Lll!T 3 ^AHlKS^SKT 1 &. 
Tic-r5©tt. T3>T n?»5t, Sr^waL/feSft; 

*^<UTl»6nfc9!gJ«©S«®ttS!l«ICCr*»|«i 
ffSftUT^«©#[dt^$ni:<v^&». ^^4f)«f 

u]@©sMicaid 3 - 1 5 <tn (Dsnbva^mamifim^ 

[0 0 2 8] ^ic::©»n:«i*«fUie$S«Sic«A.it: 
mw^iz^vxfSMmms&m^mvx. mit^^mms 

»2~10uBr*-5. 
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[0 0 2 9] *»C*fgWfccfc«i8«i«ttOffn?J:«aMf 

[0 0 3 01 9>¥^m \ : \^v'j->tfwmtvx. mi 

jtbfc. =&i4IIM-fc**b. CP =1.2%. S^ia*Tl= 
900t:-r3l$Mi«^lisaM[g^j2l9SrM>LT. SlSiii(^> 
Cr ^I'gaSttftUfcft, RX^/X+TA,jS(KT*T?« 

?&-r«., ^*:ic^fl:!KH*«<fcJ!iatUT. CP =0.8*. 

i;CP=0.8as. MaET2b=680'C T3 O^^MffJ^L 10 

mtt^nmWih. cp=o.8?6, jag[T3 =870'c-c3 o 
[0 0 3 11 5J:icr©iHgMt<r^u ^fil£^llS'^'•x?ia« 

190*C IC:feViT2i^rafiSa8S«ll!*JSb> ^flSlS;**? a? 
[0 0 3 21 ^^m2 : 1 (C*3ViT. itSKsgSI* 

mmmmmm^smm^mmLit. ziom^. Grow 

[0 0 3 31 M.»0i3 : ^ff:M2tC«V)T. iSHSKSd^ 



[0 0 3 4] Af|:^4 : 1 (C;&lr^T. iliMlISS 

[0 0 3 5] A«c«a|5 : *#«| 2 tC^feViT. HfllSftg^ 
ffl31IC*tt«CPS0.4X KfiTS«&. -€■©«», 

[0 0 3 6] ±|2*ft:«qi~4tt. |D»)K:C r SrtflSK 
ftS-ST^-fcttORSfe** a-e-JfttJ !1 1 J: ^Ti^fl:^ 

■rs*ffiT?*S. ««fcoVJTf4. Mfl:4j>««fl:Mafc 

[0 0 3 71 tfc«««i 1 : ^wm 1 (Kfli'gj^wmsais 

3/im, S«i»ia9li^m2^. SlK@©lll;§F2MD)IC^(t 
d8fi»a9l«|B]«5^|BItCjg|fiUT, leSSuD ©SSI 

[0 0381 lt«!«i32 : AftCq 1 K:*V>T. ilEMgljafi 
S^il©*SCP=1.3T900"CT?2^Mff&Vi. 6tT 

m\zw>\^ti. z:<ommi\znVs ^^mit.mmz. 

[0 0 3 9] &,Ji<Di:^ts.9m^1lkh1t^WSIkmz1ii 
■en^nt;5/5^>i)^xxh?£ff;^tDT^i©)e«<& 

%1t. l^y^yif^XY-^mt, ®ff393Kgf/Dim», j& 
D*6 0X, a»ATF(9 O-OT**. 
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Sum 


















1 2/(m 






lusni 


3/fm 


5/«in 










2am 


50075 t^Yi?MXJ: 



[0 0 4 1] &iii^^mBif^/i^'5\z, :^^m^m&v 
fzutkytm»m 1 ~ 3 > a. 2 zxDitmittt-^rmif 
yf'yifmbm&tzfiitvxi^^. 

[0 042] 

B^«<4©iBi±t^&Pi5is-e5::i*«T€r5. 
[0 0 4 3] *fc. *»Mo*ftK:J:ntf. ^mfSizm 50 



iC^|£$n-&SfiS@©ai$£Ui©i!!^ iC^fl:itl^^«ffUS 
&»e«»i;«)g<$u&€l. ;::©B©lliii«3(rSfi»B$« 

jS$li-5J:5fc<SiaSfiS55S*ffft-3TV»S©Tv W& 

;^l;^tt©l»I±^:. «iiii«i$©iniJi^$@ii^;$«)uiffi 
[Hiii©ffi¥&sm 

[HI] *f!M©:!^S*-r7a-^^-h-c»«. 
[H21 *«M©:5tt©5%©SSfilAnxS©l»-9-'f 



—436— 



7 



(5) 



2 54 5 74 



[01] [g)2] 




ZLI 



-437— 



